Cyclic AMP potentiates growth hormone-dependent differentiation of 3T3-F442A preadipocytes: possible involvement of the transcription factor CREB.
We have examined the effects of cyclic AMP on the differentiation of 3T3-F442A preadipocytes. High concentrations of intracellular cyclic AMP potently inhibited differentiation whereas low concentrations of intracellular cyclic AMP, induced by a number of different agents, promoted differentiation. To analyse these effects of cyclic AMP more closely, we developed a two-phase protocol for the differentiation of 3T3-F442A cells. Growth hormone (GH) was necessary to prime confluent cells during the first phase, following which, the addition of insulin and other adipogenic agents then promoted terminal differentiation. Cyclic AMP potentiated the priming action of GH but exerted an inhibitory effect on terminal differentiation when added to cells which had previously been primed with GH showing that the effects of cyclic AMP on preadipocyte differentiation are stage-dependent. We analysed the stimulatory effects of cyclic AMP during GH priming and found that cyclic AMP induced phosphorylation of the cyclic AMP response element (CRE) binding protein CREB and activated transcription of a CRE-linked reporter gene. Furthermore, GH also stimulated CREB phosphorylation and activation and this effect was potentiated by cyclic AMP. These results suggest a mechanism for the synergistic priming of preadipocytes for terminal differentiation by cyclic AMP and GH via the activation of differentiation genes containing CREs.